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“engineered” we mean that MACK trucks are not a m 
assembly of parts made in twenty different places and cobbled to- 
gether. They are manufactured trucks—every part designed and 
made for its special fitness. for heavy duty service. That’s why 
MACK trucks are the deliberate choice where trucking economy 
and delivery performance govern selection. 

Simmering summer heat nor freezing chill of winter can affect the 
oil in the MACK engine. The oil reservoir cast on the front 
cylinder jacket keeps the lubricant close to the even water tem- 
perature. Double straining insures clean oil. Both exclusive 
MACK features assure long life, reliability, low maintenance cost. 
Capacities 1'4 to 7% tons —trailers to 15 tons. 

Detailed engineering specifications on request. 


INTERNATIONAL MOTOR COMPANY, New York 








° 











| 
- i 
| 
| 

















November 29,1919 


wr 





SCIENTIFIC AMERICAN 











“Our Warner Trailers have been in operation for the 
past sic months and have given satisfuctury service.” 
Curtis Publishing Company, Philadelphia Ma, 











“W crner Trailers have given us splendid service and we 
are very much pleased with them.’ 
Jron County Road Commission, Crystal Falls, Mich + 





“*Wecan pull an 8.000 1b. load over these hills ona Warner 
1.67 as easy as 5,600 ibs. loaded on the same truck "’ 
Indiana Transit Company, Casper, Wyoming. 





G “Warner Trailers enable us to have delivery capacity of 


2 automobiles with upkeep of 1 engine 
Supplee- Willis Jones Milk Co., Philadelphia. 
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New York State 


Licenses issued in New York state show an increase of over 125% in 
trailers from 1917 to 1918. The increase will be even greater this year. 


Truck owners are finding out what WARNER TRAILERS really save. 


One driver can do the work of two men. Labor 
shortage necessitates it. Drivers don't object 
to picking up a WARNER TRAILER load. 
There is no excessive strain on the truck. 
WARNER TRAILERS track perfectly in the 
path of the truck. Drawbar yoke is hinged to 
the end of the drawbar and oscillates on the 
ball of a similar yoke connected to the tie-rod. 
The wheels are always parallel. There is no lost 
motion. Trailer tires always outwear truck tires. 


Relief Springs on all types of Warner Trailers 
relieve the jerk of starting and stopping or the 
jolt of uneven going. 


The WARNER Ball and Socket Hitch and the 
one-man coupling device add to the conven- 


ience of WARNER 4-WHEEL TRAILERS. 


Frequently WARNER TRAILERS cut haul- 
ing costs in half. Whether the loads are heavy 


|) 


or the hauls are long, the same consistent ton- 
mile saving is shown. See what various firms 
are doing in differert lines of business. Con- 
sider their experience as a guide to what yon 
can save. 


WARNER TRAILERS still further increase 
motor truck efficiency. The slogan—“Ship dy 
Truck” —will soon read “Ship by Truck-Trailer 
Trains.” Savings are astonishing. Man power 
will be saved. Each WARNER TRAILER 
will double the work of your truck. 


No matter what line of business you are in find out more 
about Warner Heavy Duty Truck Trailers. There is a 
size and type for every hauling proposition from the T wo- 
Wheel Warner used in the oil end lumber fields to the 
S-mi-Trailer with Patented Warner Ball and Socket Fifth 
Wheel and the reliable Heavy Duty Four Wheel types. 


WARNER MANUFACTURING CO. 
10 Main Street Beloit, Wisconsin 
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Too much Turkish 


or 


Just enough Turkish? 


N one way, at least, smoking is 
exactly like eating. 


The more rich and delicious a 
certain food is, the more care people 
take to avoid eating too much of 
it—for instance, plum pudding or 


candy. 
The same rule applies to smoking. 


Cigar smokers, for example, are 
today more careful to avoid too 
many rich, heavy Havanas. (In fact, 
more and more cigar smokers now 
smoke cigarettes too, to help cut 
down the number of cigars.) 


In the same way, cigarette smokers 
are learning that Turkish tobacco, 
delicious as it is, is so over-rich or 
heavy that a man can easily smoke 
too much of it. 


But they are learning also that, 
instead of cutting down the number 








Fatima’s Record 


At scores of places where one would 
expect only fancy, straight Turkish ciga- 
rettes to sell, Fatima is today the leade:. 

For example, Fatima is the largest 
seller at: 





Atlantic City New York 
Mariborough- Hotel Astor 
Blenheim Stock Exchange 
Hotel Traymore Hotel Vanderbilt 
ae Knickerboeker 
Hotel Touraine Palm Beach 
Hotel Copley Plaza The Breakers 
Stock Exchange Philadelphia 
Chicago Ritz-Carlton 
Auditorium Hotel Stock Exchange 
Congress Hotel Washington 
Narragansett Pier The Capitol 
Casino Building 


















Fatima contains more Turkish thar 
any other “Turkish blend” cigarette 


of cigarettes per day, they can cut 
down on the proportion of Turkish 


in each cigarette. 


How to reduce on Turkish 


bpm can dothis by switching from 
& strai ht Turkish to t Turk- 
ish, or “Turkish blend,” cigarettes. 


The first Turkish blend cigarette 
ever made—and the one which has 
always held first-rank importance— 
is Fatima. 

Fatima contains more Turkish 
than does any other Turkish blend 
cigarette. 


Perhaps this is the main reason 
why so many smokers of ight 
Turkish cigarettes keep switching 
to Fatimas. 


Less worry about“toomany” 


| wre reason undoubtedly is 
the fact that Fatimas treat 


smokers so kindly, The Turkish is 
so perfectly “balanced” by the other 
tobaccos in the blend that Fatima 
smokers never have any worry about 
smoking “too many.” 


* * * 


i 4 any rate, whatever the reason 
may be, Fatima keeps on attract- 
ing more and more of those smokers 
who, if they preferred the fancy, 
expensive, straight Turkish ciga- 
rettes, could easily afford them. 


This is shown, of course, by 
Fatima’s record in having won the 
top notch in sales at so many of the 
fashionable clubs and hotels and 
other prominent places all over the 
country. 


How much is “just enough”? 


OES not Fatima’s record seem to 
prove that this is the one ciga- 
rette containing just enough Turkish? 
Not too much nor too little Turkish, 
but just enough. Make a test for 


yourself. 
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FATIMA 


A Sensible Cigarette 
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PILE=CAPPING RIG AT WORK ON THE SUBMERGED SECTION OF THE SHIP WAYS: DIVERS BOLTING THE CAP TIMBER TO THE PILES 
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TEMPORARY LAUNCHING WAYS PROVIDED BY SINKING CONCRETE CAISSONS IN POSITION 
AFTER THE SHIP IS LAUNCHED THEY MAY BE REFLOATED AND TOWED OUT OF THE WAY 


NOVEL METHODS OF PBUILDING LAUNCHING WAYS {See Page 535) 


Copyright, Scfent'Ge Americana Pub ehing Company 
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f this journal is to record accurately and 
idly the latest actentific, mechanical and industrial 
f the day is a weekly journal, it is in @ posi- 
o announce interesting developments before they 
pt hlished eleewhere. 
The Editor ia glad to have submitted to him timely 


articles suitable for these columns, especially when guch 
I l 


articles are accompanied by photographs. 


FICTION AND FACT ABOUT GERMANY 


THE oft-repeated statement that Ger 
many does mot consider herself to 
heve been beaten and that she is al- 
ready looking forward to and prepar- 
ing for the next great war, is the 
most amazing of the many wild and im 
possible rumors that fill the air in 
these days of psychological stress 
and storm. Ludendorff does not 
think that way, and surely he ought 
to know, Those of us who read his 
book noticed how he reiterated his 
warning to the civil government that, 
if the German nation did not stand 
fast, and if the German government 
should fail to send the necessary 
reserves and munitions to the front, 
the Germans would have to face that 
complete military annihilation which 
has now fallen upon them, 

If there is one outstanding feature 


in the German collapse, it is the 
fact that as a militery people they 


ceased to exist and can not function 
again for at least e generation to 
COME « German pride was manifest in 
marty directicns, but in none s0 su- 
premely as in that of their great 
military prowess; anda comparison 


of the Germany of 1914 and the Ger- 
many of today has brought home to 
that proud nation -- not merely to 


its military chiefs, but to the sim 
plest peasant who is at all convers- 


ant with the facts -- a conviction 
that, militarily, she is absolutely 
impotent. 


Look at the facte: In 1914 she pos- 
sessed an army of six million men, 
exclusive of reserves, backed by the 
rreetest aggregation of military ma- 
terial and supplies the world has 

ever seen, ‘oday that army is dis- 
banded and its strength reduced to a 
police force of 100,000 men. Thou- 
sends of the pick of her guns have 
been handed over to the Allies, and 
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her great fleet of military Zeppelins 
has been or will be similarly handed 
over or destroyed. In 1914 Germany 
boasted, and justly so, of her great 
modern fleet. Today it lies in the 
md beneath the waters of Scapa Flow 
Her submarines have been surrendered; 
she may build no more of them; and 
those she is building mst be de- 
stroyed. Her future fleet may con- 
sist of no more than a few third- 
class battleships and cruisers, In 
1914 Germany's merchant marine, in- 
cluding the largest and most sumptu- 
ous passenger liners afloat, had 
reached out to every corner of the 
world; and her flag was symbolical 
of the vast commercial expansion of 
a great industrial people. Today by 
way of reparation for her submarine 
ruthlessness that fleet has been di- 
vided up among her enemies, and she 
is under pledge to build for the En- 
tente many millions of tons until 
the process of reparation is com 
plete. 
So far, then, 

war is concerned, 


as the material of 

in an age when a 
superabundance is essential to mile 
itary success, she finds herself 
stripped absolutely naked. Transpor- 
tation is indispensable to military 
operations on a grand scale; yet the 
German people have seen their best 
locomotives passing by the thousand, 
as reparation, into the hands of the 
enemy, and their freight cars by the 
hundreds of thousands. No, Germany 
is not thinking of the next military 
war. It is our firm conviction that 
things military come last of all in 
the list of her preoccupations. The 
military masters of Germany promised 
her military supremacy. They have 
given her military extinction -- and 
the German people know it. 

What then is it that this stricken 
nation is thinking about and plan- 
ning for in these days of humilis- 
tion? There is every evidence that 
her thoughts are turned toward one 
thing, the obvious thing -~ the ree 
building and upbuilding of her finan 
cial and industrial establishment. 
Every military asset has been teken 
from here She still retains her 
great, very capable, industrious and 
well-disciplined man-power; and if 
those hectic individuals who are run 
ning around, trying to make us be- 
lieve that Germany contemplates a 
military revival, will but look tha 
plein facts in the face, they will 
understend that Serman common sense 
and practical hard-headedness have 
shown the German people that there 
is just one thing to be done with 
her man power, and that is to go to 
work seriously, earnestly, and unre- 
mittingly, to build up again that 
great industrial Germany which be- 
fore the war had won the recognition 


* city for hard work. 
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of the whole world. 

There is in the German an inherent 
love of order, and an inherent Cepaa 
Moreover, the 
military system, broken and scat. 
tered to the four winds though it is, 
has left behind an invaluable legacy, 
in the habits of order and disci. 
pline which that system has stamped 
upon a people that was congenitally 
ready to receive it. Already we 
have seen evidence that these quali- 
ties are enabling the people to pull 
themselves together and to address 
themselves to the herculean task 
ahead of them, Witness the speedy 
overthrow of the Spartacus movement 
and the admirable way in which the 
new democratic government, with the 
thunder of the Bolshevistic storm a- 
bout its ears, has held together and 
set about the joint task of comply- 
ing with the terms of the armistice 
and getting the country back upon 
its feet. 

Germany has lost the military war, 
but she means to win the econmmic 
war if she can. It certainly looks 
as though labor might win where the 
soldier has failed; for there can be 
no denying the fact that, of all the 
late warring nations, Germany has 
gone to work in a way that should 
put some of her late enemies to the 
blush. Although there have been ma- 
ny strikes in Germany they have been 
comparetively short-lived, and there 
is every evidence that labor is bend- 
ing itself toc the task with a fine 
touch of patriotism, 


But what of these United States? We 
outmatched the German in war; are we 
now to fall behind him in turning 
from the arts of war to the arts of 
peace? Is it possible that the ree 
cord of the sacrifice of our boys on 
the bloody fields of France is to be 
followed by a record of wasteful ex- 
travagance and a general lettingdowm 
of effort in the fields of indust 
and commerce? So great is the cule 
sorrow that the demend for an ine 
creased econonic activity is more 
than economic = it is a moral demand, 
and, as such, should strike a quick- 
ly responsive chord in every Ameri- 
can heart. The world's crisis isour 
crisis and the call for greater out= 
put from our farms and factories is 
the call of humanity. What then 
shall be said of those professional 
agitetors who are inciting labor to 
demand, in addition to more pay, 
which in the majority of cases should 
be given, reduced hours of work with 
the resulting reduced output to meet 
the crying demands of a suffering 
world? Not ty the road of idleness 
but by that of earnest and well sus- 
tained labor is to be found the sol- 
ution of the present distresses of 
Americe. and the whole world, 
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YTILITY IRONING SET. -- An American 
manufacturer of electrical heating 

liances has just placed on the 
market an iron which serves also for 
light cooking and for heating a cur- 
ling iron. It consists of a three- 
pound flat-iron, a folding curling- 
iron, and collapsible stand for in- 
yerting the iron when heating the 
curling iron or when used as a small 
cooking stove. 

RAGS RECEIVERS. -- Dr. Al- 
een, the well known wireless 
engineer has developed what he calls 
a barrage recciver,which permits re- 
ceiving stations to turn a deaf ear 
to all other messages emcept the 
particular one which they desire to 
hears In a recent lecture Dr. Al- 
axanderson outlined a comprehensive 
plan for a world-wide system of ra- 
dio commmication, which, he be- 
lieves, will send measages at the 
rate of 100 words per minute. 


POWER FROM THE WAVES. --- Practical 
experiments to determine the possi- 
bility of utblizing tidal power to 
mko good for the coal shortage un- 
der which France is expected to suf- 
fer for a lonz time, will be carried 
out under Governuent auspices in St. 
Briac, on the north coast of Britta- 
nye A committee has been appointed 
for the scientific investigation and 
study of hydroelectric power, and 
will undertake the experimentation 
by Government order, continues Elec- 
trical Review. xperiments are also 
being conducted to detsrmine the pos 
sibility of replacing coal partly by 
gasoline, 


TRANSATLANTIC WIRELESS TELEPHCNY.-- 

Speaking recently before a gathering 
of students at University College, 
london, Prof. J. A. Fleming brought 
out some interesting facts regarding 
transatlantic wireless telephony. He 
mntioned the Marconi experiments 
between Ballybmnion, Ireland, and 
Nova Scotia, a distance of 1800 
tiles, The object was to determine 
the current necessary in practical 
wrking, and thus differed markedly 
from the performance of telephoning 
between the United States and Paris. 
for this reason, signaling was car- 
tied on for 10 or 12 days during the 
daytime: that is, when interference 
igs mre serious. A 33-horse-power 
alternator was employed, the aerial 
being 500 feet hizh, and the wave 
length 4,900 meters, The current in 
It was 
found that the speech, which was re- 
eived by the usual commercial am- 
plifying apparatus, was quite good 
*nough for easy reception. 
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SMITHSONIAN METEOROLOGIVAL TABLES.~ 
The fourth revised edition of these 
well knowm tables has been published 
by the Smithsonian Institution. The 
previous edition had been out of 
print for some years, and this fact 
constituted a serious handicap, dur- 
ing the war, to the meteorological 
services of the Army and Navy, the 
Air Service, etce 


THE MILNE SEISMOLOGICAL OBSERVATORY 
at Shide, in the Isle of Wight, once 
a Mecca of seismologists, no longer 
exists. Dr. Milne bequeathed the e- 
quipment of the observatory, includ- 
ing the library, to the seismologic- 
al covwnittee of the British Associa-~ 
tion. After his death the observa- 
tory was, at first, maintained in 
operation at Shide, but it has now 
been transferred to Oxford, where 
the work will be continued under the 
direction of Prof. H. H. Turner. 


MAP WORK IN THE WEST INDIES, ~~~ In 
view of the paucity of detailed maps 
of many parts of the West Indies, it 
is interesting to learn that the J, 
S. Geolpgical Survey has undertaken 
an extensive topographic mapping in 
that region. The governnents of 
Haiti and Santo Domingo have made 
appropriations for the execution of 
complete surveys of their countries, 
and have asked the Geological Survey 
to take charge of the work, and pro- 
vide the technical equipment. Porto 
Rico and Cuba will probably take 
similar action. A Division of West 
Indian Surveys has been established 
by the Geological Survey, and placed 
under the charge of Lieut.Col. G S. 
Smith, Field work in the Dominican 
Republic is already in progress. It 
is expected that the survey of that 
country will be completed. within 
four years. 


SPITSBERGEN AS A HEALTH RESORT, = It 
is announced that a British concern 
which has acquired an extensive con 
cession in Spitsbergen, plans to es- 
tablish a large sanatorium in that 
Ultima Thule of Europe. It will be 
especially designed for consumtives 
but the air is said to have a brace 
ing quality, making it favorable for 
other classes of invalids. Presuma- 
bly the sanatorium will be inhabited 
only during the sumer months. A 
Warm marine current gives to the 
weat coast of Spitsbergen a remarka= 
bly mild climate for its latitude, 
At Green Harbor, where a Norwegian 
meteorological observatory has been 
in operation for some years, provid-= 
ing daily reports by wireless to the 
weather services of Zurope, the ave- 
rage maximim sumner temperature is 
52° Fahrenheit, 


Aeronautical 


FRENCH SPEED TESTS.-- M. Sadi Le- 
cointe, in a recent series of speed 
tests at the Villacoablay airdrome, 
made a mean speei of 184 miles in an 
improved Spad-Herbemont biplans, and 
on a two-seater with his mechanic as 
passenger at 175 miles an hour. 


BRITISH R-80 DIRIGIBLE.-- The air- 
ship R-80, which the Vickers organ- 
ization had completed to the extent 
of 95 per cent for the British gov- 
ermment, and on which work was sus- 
pended, is to be conpleted. Lighter 
and more commodious cars are a feat- 
ure of the R-80. The engines are of 
the British-made Maybach, which hav9 


‘given extremely satisfactory results 


under trial. This typs is, so far, 
undoubtedly the best airship engine 
in existence. 


BRITISH ABANDONMENT OF AIRSHIPS.--- 
The decision of the British Govern- 
ment to ceass work on rigid airships 
has caused surprise, increased some- 
what by the news that airships, air- 
ship stations, stovas, etc., are to 
be placed, on agreed terms, at the 
disposal of persons interested com- 
mercially in the construction of ain 
ships, with the idea that they fol-- 
low up the commercial development of 
this type of airship. While it is be 
lieved that nothing can stop this de 
velopment, and that many firms might 
even attempt to inaugurate air wail 
service to America, the withdrawal 
9? such State assistance and suppo.st 
as rigid airship building has hither 
to received might make it difficult. 
for private enterprise to cope with 
the cost without a subsidy. 


WIRELESS-CONTROLLED PLANES.-- When 
recently interviewed at Amsterjam, i 
Fokker, the Dutchman who figured so 
prominently in German wartime avia- 
tion, stated that in 1916 the German 
army authorities asked him to make a 
cheap airplane capable of flying » 
bout four hours, to be steered by 
wirgless and to carry a huge bomb. 
It was intended to seni these mach- 
ines aloft in groups, to be coatrol- 
led by one flying man. They had lost 
faith in big guns. Fokker says he 
prepared the plans but the German 
Wer Office decided to make the mach- 
ines in government factories, with 
the rasult that they bungled along 
for months. Then, in the sumer of 
1918, they gave a huge ordsr for 
wireless-controlled airplanes to MM. 
Fokxsr, and he was just ready to 
aanufacture them in wholesale quan- 
tities when the armistice was signed. 
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TLARFHOUSE AND COTTON WAREHOUSES JUST ERECTED AT NEW ORLE 
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THE WOOD);}N BUILDINGS IN THE FOREGROUND ARE THE BARRACKS USEL BY TEE RIVER GUARLT DURIMG THE WAR 


CONCRETE CONSTRUCTION ON THE MISSISSIPPI 


SANDS 


THE BUILDING OF THE PUBLIC COTTON WAREHOUSE AT NEW ORLEANS 


COTTON that comes to New Orlears is 
handied under three classes: the com 
signed or factor's cotton; the fec.b 
cotton; and the through cottone Con- 
eigned cotton is cotton shipped to a 
factor in New Orleans, to be stored 
until sold for the owner's account. 
F.eo.b. cotton is that which has been 
accumulated at interior points and 
sold on sample, subject to exemina- 
tion at New Orleans. Through cotton 
is by far the greatest in amount; it 
has been sold inthe country to the 
buyer fo: direct export, and is 
shipped on a throvgh bill of lading, 
contining both rail and water rates. 


BY ROZEL GOTTHOLD 


Until the public warehouse was rea- 
dy for use, in 1915, the handling of 
cotton was slow and expensivee It 
was hauled by drays to the old cot- 
ton yards, which looked very pictur- 
esque down along the old river-front 
streets, but which certainly did not 
make for the efficiency of the port 
as a market for the commodity. 

The great idea in New Orleans, for 
the past fifty years, has been to 
make of the city a deposit market 
for the cotton supply of the world; 
amc wher, in 1914, the Legislature 
of the State of Louisiana authorized 

















Port of New Orleans to issue and put 
on the market boncs amounting to ov. 
er $3,000,000 for the erection ofa 
great cotton warehouse, that dream 
was at the beginning of reality. I 
July 1914 a contract was let for the 
filling of a site on the river bank, 
with 2,000,000 cubic yards of san 
to be dredged from the Mississippi, 
at a cost of $180,000. This made 
land, with that which was already 
there, approximated 100 acres. Here 
began to arise the structure of con- 
crete and steel which is proving the 
magnet that draws to New Orleans cob 
ton from as far west as California 
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THE NEW ORLFANS PORT IMPROVEMENT 


Left: The concrete piling of the wharfhouse and the creesoted pine piling for the wharf 


aprontie 


Right: The certer crossing, showing the concrete foundation of the wharfhouse 
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and as far east as 
Georgia. 
The business dore 
the warehouse is 
limited only ty its 
capacity. During 
the past season it 
pad.to refuse much 
of the business of 
fered it, because 
of lack of space. 
It has grown much 
faster than was be 
lieved possible so 
today there are in 
course of erection 
two new units each 
having 9 capacity 
of 85,000 bales; 
this, with the six 








The wharfhouse 
corstruction is ex 
ceedingly interest 
inge It is of a 
later date than 
the rest of the 
building, am en- 
bodies the newest 
deve lorments of 
such construction 
found successful 
in other ports, 
with such changes 
as are necessary 
fo1 the conditiors 
at New Orleans. A 
series of baffles 
of creosoted pin 
planks, was laix 
in the sand-pack 
or fill before the 


> 


Q Oo 


- 








now or the ground, 
will give to the 
warehouse a storage 
capacity of more than 500,000 bales, 
and the means to handle an annual 
business of 2,000,000 bales. 

The warehouses are built to handle 
all three classes of cotton, with e- 
quel efficiency. The handling of 
through cotton is not as big with 
the warehouse as is the manipulation 
of corsigned and fe O« be cotton, as 
the idea of coming thus far upstream 
is new to many of the ocean steamers 
which usually land at the old docks 
below Canal Street in the lower sec- 
tion of the citye 

The corsigned cotton which comes to 
the warehouse fron interior points 
in an uncompressed or flat state is 
compressed upon arrival, amd stored 
for the first month at 35 cents per 
bale. The plant is equipped with 
three high-density compresses, with 
another to be added immediatelye 

The feo.becotton is sent to New Or- 
leans subject to examinatione It 
mst be classed, weighed, etce, upon 
arrival; for this the warehouse char 
ges 25 cents per bale. This class 
of cotton must be handled withir 12 
hours of unloading, otkerwise addi- 
tional charges are made. Before the 
Warehouse was ir use, the railroads 
bringing in this classof cotton used 
to store it in their terminal sheds, 
Giving it ten days of free 


INTERIOR 


OF TEE PUBLIC COTTCN WHARFROUSE AT NEW ORLEANS 


35 to 50 feet long, according to the 
weight carried. Runnirg acrors the 
site, between eack group of two u- 
nits, are railroad tracks, which al- 
lo. the direct handling of cotton 
from car to ship or vice vers&e 


— 








THE CABIN IN WHICH AERIAL LUXUPY: 
IS CARRIED TO A CLIMAX 





Storage, so that the buyer [| 


could examine it. In the 
handling of through cotton, 
Oly the compressing willbe 
charged for, no receiving 


6&8 being made. 
The entire construction of 
the warehouse » except the 


forced concrete. The were- 
houses are ome story high, 
the wWhart' two stories. The 
buildings are supported on ‘— 
*reosoted pine piles, from 











GENERAL VIEW OF THE AIRPLANE DE LUXE 





— =| 


aa 


concrete construc- 
tior was begun. By 
means of this arrangement, the sand 

is held firmly together. It is a 
system of terraces which extends far 
out into the river at the front of 
the wharf apron. Here, at a depth 
of sixty feet divers placed the baf- 
fles, which go back to the rear of 
the wharfhouse, rising in a terrace 
with the slope of the land, 

On a visit to the warehouse, the 
writer found a new unit in course of 
building next the wharfhouse. The 

(Continued or page 546) 


AZRIAL LUXURY 


No machine attracted more attention 
at the aeronautical exposition re- 
certly held in Amsterdam, Holland, 
than the aerial limousine shown in 
the accompanying illustrations. This 
machire, which is of German design 
and coretruction, is in every sense 
o* the word a winged limorsine. The 
cttin is upholstered throughout in 
red Russien leather, and is fitted 
With every convenience and refine- 
ment making for absolute conrfort in 
flight. It cortains a working desk, 
a clock which strikes the hours and 
half-hours, mirrors, electric lights, 
chair, roomy lounge that can be con- 
verted into a bed, tele- 
phore system for conmunica- 
| ting with the pilot ahead, 
| straps or cords for steady- 
ing oneself, am so one The 
pilot sits forward in on in 
dividual cochpite As far as 
the aerodynamic design is 
| corcerned this machine fo] 
lows the lines of the bet- 
tle planes employed by the 
| Germans toward the end of 
| the wer. A 6-cylinder en- 
gine of perhaps 250 H.P. is 
J used, with a rather 

stream-lined body. 





thick 
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OF the many important things that 
have been developed at Dr. Alexander 
jranam Bell's laboratories, probably 


the most interesting is an odd-look- 
ing glider that has recently been 
startling the natives of Baddeck, e- 
von accustomed as they are to strange 
sights, by skimming blithely about 
the wonderful Bras d'Or Lake at the 
rate of 60 kmots, which is in the 
neighborhood of 70 miles per hour. 


The new glider is the result ofa se- 
ries of experiments conducted by Dr. 
Bell and Mr, F. W. Baldwin during 
the last ten years. She is nota 


seaplane, neither is she a hydro 
plane in the usual sense of the word, 
"Hydrodrome” is the name that has 
been given this type,of craft at the 
laboratories; and the present model 
is the fourth - hence her name, HD-4 
The HD-4 is the successful develop- 


HYDRODROME OF GRAHAM BELL, LIFTED CLEAR OF THE WATER BY THs ACTION OF HER WATER=PLANES, UPON WHICH 


SHE IS GLIDING AT 70 MILES PER HOUR 


SEVENTY-MILE HYDRODROME 
A NEW GLIDER WITH RECORD SPEED DEVELOPED AT DR. GRAHAM BELL'S LABORATORIES 
TEXT AND PHOTOGRAPHS BY WILLIAM WASHBURN NUTTING 


ment of the idea, by no means new, 
of dodging the resistance of the wa- 
ter by lifting the huil slear of it, 
through a system of planes not a 
part of the hull itself. In other 
words, the hydrodrome utilizes the 
denser medium to obtain the lift, 
while taking advantaze of the compar 
atively low resistance to propulsion 
offered by the air. An ordinary 
surface hydroplane, while it utiliz- 
es the lifting principle and in this 
way avoids mich of the resistance of 
the water, is still comparatively 
inefficient in that it uses only the 
lower and by far the less efficient 
face of the plane. 

The idea is an alluring one; and m= 
ny have been the attempts to work 
out such a craft on paper -~ as the 
patent office records will show. 
Eight or nine years ago, about the 


time that @r. Bell and Mr.. Baldwin 
built their first machine, Cooper 
Hewitt experimented with a glider 
employing the same general idea of 
superposed planes; and Forlanini at- 
tained some success with a boat of 
this kind in Italy. Since that tim 
the hydrodrome has undergone a great 
development, although as Mr. Baldwin 
points out, it is still in the sam 
stage as the airplane ten years ago, 
The photographs show that when the 
machine is at speed the hull is clear 
of the water, supported on small 
shutter-like planes. These are of 
steel, and are graduated in size - 
large at the top, to very small at 
the bottom, The greater the speed, 
the higher the hull rises out of the 
water, automatically reducing the 
lifting surfaces to the amount need 
ed to support the load. These planes 























DR. ALEXANDER GRAHAM BELL IN THE COCKPIT OF THE HYDRODROME; AND, AT THE RIGHT, A VIEW SHOWING 
fHE PORT AND STARBOARD HYDROFOIL SETS,WITH SEVEN SURFACES IN EACH. AS THE SPEED INCREASES, THE 
HYDROFOILS RISE, PROPORTIONATELY, CLEAR OF THE WATER 
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are unbelievably small un- 
til one remembers that the 
supporting surface required 
to carry a given load is in 
inverse proportion to the 
density of the medium in 
which it acts. The specif- 
ic gravity of salt water is 
nearly 800 times that of 
air, so the hydrodrome re- 
quires hydrofoils but 1/800 
as large as the aerofoils 
of an airplane carrying the 
same load. 

An important feature of the 
HD=-4 is the automatic reef- 








eAfter the piles were cut 
came the task of alining 
them in rows. Divers were 
employed for this. By means 
of yellow pone stay-lathes 
and special clamping screws 
they drew the piles into a- 
linement to receive the capa 
These were 12xl4-inch tim 
bers which had to be framed 
to bear evenly on the head 
of each pile. To carry out 
this work, a special pile- 
capping machine was built 
as shown in the drawings. 
This consisted of a double 








ing of the supporting sur- 
faces, which, I believe, 
never has been attempted on 
aircraft, for which there is yet but 
one economical condition of speed 
and load. Any divergence from this 
condition is inefficient, and no me- 
thod has been devised by which the 
area of the planes may be changed to 
suit variations of speed or 


THE HYDRONOME BOW ON, SHOWING THE DECKS ON EACH BEAM, 
WITH THE ENGINES ABOVE AND THE HYDROFOIL SETS BELOW 


the outshore part. Concrete mattres= 
ses were used for the shore part and 
near the water's edge concrete piles 
were used, supporting concrete caps. 
The submerged portion, however, was 
built on wooden piles. The first few 


raft, between the sections 
of which the cap timbers 
were lowered. To force them 
down, spuds weighted with railroad 
iron were used. These were arranged 
to slide in frames carried by the 
raft. To support the divers at the 
proper elevation wooden platforms 
were suspended from the raft and 
weighted with pig iron. 





load. The lack of such a 
device is particularly felt 
when the airplane takes off 
or lands. 

Now the under side of the 
airplane wing is by no means 
as important as the upper. 
All tests show that never, 
even with flat planes, does 
the lower surface exert any 
more than one-quarter of 
the total lift. It is the 
camber of the upper surface 
over which a partial vacuum 
is created that does the 
trick. What is true of one 
medium is more or less of 








A timber cap was floated 
between the two platforms 
of the raft, and the spuds 
were then lowered to force 
it down upon a row of piles 
Divers scribed the cap at 
each pile and indicated ir- 
regularities of elevation. 
Then the cap,was refloated 
and taken ashore, where it 
was cut away or built up te 
bear uniformly on each pila 
Bolt holes were bored and 
drift-bolts driven through 
the cap, after which the 
timber was sunk a second 
time on the rowof piles un- 








another; and therefore it 
Would seem that a boat us- 
ing only the effect of the 
water impinging on the slop 
ing surfaces of the planes 
to obtain the lift, is not the ulti- 
mate solution of the problem of ob- 
(Continued on page 540) 


NOVEL METHODS OF BUILDING 
LA" NCHING WAYS 


THE time-honored method of 


VIEW SHOWING THE BOW HYDROFOILS, USED IN STARTING; 
AND THE TWO 350-H.-P. LIBERTY MOTORS, WITH THETR 
METHOD OF ATTACHMENT TO THE DECKS AND EACH OTHER 


BY STREAM-LINED BRACING 


rows were cut off and capped at low 
water, but the rest had to be sawed 
off under water by means of a circu- 
lar saw driven by an electric motor 
and suspended from a floating pile- 
driver. 


der the guidance of divers 
and the drift-bolts were 


driven into the piles. The 
timber decking was assempled 
on shore in sections of con- 
veniont size. These were lowered in- 
to place and spiked to the caps with 
the aid of divers. 

The second drawing on our opening 
page illustrates another unique con- 
struction for launching employed in 
a British ship-yard. Here 
on account of the narrow we 





building the outshore sec- 
tions of launching ways is 
to construct a coffer-dam 
around the site and then to 
pump out the water to lay 
the bottom bare. In the war 
emergency a Bristol, Pae, 
contractor chose to do the 
Work without unwatering the 
Site. He saved some time, 
and fifty per cent of the 
cost. The methods he used 
are shown on our cover, and 
in the upper illustration 








terway a permanent underwa- 
ter constructoon would have 


obstructed navigation; Te) 
it was determined to use an 
outshore structure which 


could be assembled for use, 
and then drawn away, clear- 
ing the stream for shipping 
Four large concrete cais- 
sons were built and a foun- 
dation prepared for them so 
that they coule be towed to 
position and sunk in place. 
On these caissons the ways 








of our opening page. 
The first work was to drive 
a foundation of piles for 


THE DECKS WHICH CARRY THE MOTORS ABOVE AND THE 
HYDROFOILS BELOW ARE CLEAR OF THE WATER AT SPEED 


could readily be laid when 
needed. 
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THE LATEST BRITISH YACHT TO TRY FOR THE AMERICA'S CUP 


removal of "Shamrock IV" from 
South Brooklyn to the shipyard of 
Robsrt Jacob at City Island afforded 
an opportunity for the yachting 
"sharps" to look at that part of Sir 
Thomas Lipton's latest challenger 
which below the water line. For 
immediately reaching City Is- 
land, the boat was hauled out upon 
the marine railway and exposad to 
view. 
"Shamrock IV", as she emerged from 


the water created somewhat of a sen- 
sation, for she is certainly quite 
unlike any previous cup challenger 
She is the lightest and, at the same 
tima, the most powerful British yacht 
for her length that has come here to 
compete for America's cup. 

The most striking feature of the 


must lie very much lower than that 
of "Resolute" or "Vanitie", the keel 
length of the "Vanitie” being about 
twenty-two feet. Lower lead means 
greater sail-carrying capacity for 
the same weight. 

It is this,, probably, that lead 
Nicholson, her designer, to be will- 
ing to incur the great increase of 
wetted surface due to the larger lat 
eral plane involved in the abnormal- 
ly long. keel, for while the eloment 
of low-placed lead and great sail 
area will increase her speed in 
fresh breezes and at the lower 
speeds, where the wetted surface and 
its skin frictio.r are such important 
considerations, the Lipton boat will 
be at a great disadvantage. 

Next to her low lead and long keel 


ward -- so far, indeed, that in on 
der to get sufficisnt spread for the 
shrouds the designer has had ito 
build outrigger chain-plates. The 
bowsprit is very short -- just a 
"stump" -- and a single fore-sail is 
used. The rig is exceedingly lofty, 
so that the sail-plan will reveal] 

great height on a comparatively nar- 
row base. This is in accordance with 
the best modern prectice. 

The hull is of very light compos- 
ite construction, the planking being 
three-ply, with two inner layers 
placed diagonally andi the outer 
layer, of course, longitudinally. The 
deck also is almost absurdly light, 
consisting of several piles of birch 
veneer. 


Altogether, the "Shamrock" is an 
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I = View 
outrigger chainplates. 


bow. II = Bow on in the water; note the 
III = Broadside view, showing great length of keel and the large lateral plane. 


IV - Stern view, showing the approximate midship section and the bulb keel 


boat is the extraordinary length of 
her keel, which measures along the 
bottom just 35 feet. Another inter- 

act resulting from the last- 
vertical 


. 


that the average 


kness of her lead cannot be over 

two feet. Moreover, the width of the 
something over three 

feet at its widest part- This means, 
f course, that, as compared with 

Resolute", the bottom length of 

who3se kesl is less than half that of 


or, to be exact, 
center of gravity 
sixty tons of lead 


Ne . ’ 
the "Shamrock IV", 
fifteen feet, the 


» No es 
Shamrock's 


REPRESENTATIVE VIEWS OF "SHAMROCK Iv" 


the outstanding feature of the bout 
is the full bilges and the way in 
which fulness is run out into the 
bow and stern sections. This is 
clearly noticeable in several of the 
accompanying photographs. 

Another feature, never before seen 
either in challenger or defender in 
the American cup races, is the sharp 
tumble-home of the topsides. In fact, 
it must be thirty years or more 
since this was last incorporated in 
a yacht's model. The rig also is 
most unusual for a yacht of this 
size. The mast is set very far for- 


engineer's. boat, and although she 
may be looked upon as a daring de- 
sign, it is evident upon close ir 
spection that she has been built 
strictly to the "strain sheet", if 
we may borrow a term from the bridge 
engineer. 

If, on the day of the races, there 
shorld be one of our spanking north- 


west, off-shore breezes blowing, 
with a smooth sea so as to put the 
yachts about rail dom --- that 


should be Shamrock's day; but if she 
meets the light airs that have pro 
vailed at past cup races she is lo 
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The Heavens in December, 1919 


VERIFICATION OF THE EINSTEIN THEORY OF RELATIVITY FROM THE ECLIPSE PHOTOGRAPHS 
By Professor Henry Norris Russell, Ph.D. 


There are several items of astrono- 
mical interest this month. Foremost 
of course, is the report which comes 
from Englend, of the successful out- 
come of the observations made during 
the eclipse of last May to determine 
whether rays of light passing close 
to the sun are deflected from their 
course. This report affords one of 
the rare instances in which a topic 
of pure science assumes sufficient 
journalistic importance to justify 
cable despatches a colum long; and 
in this case at least the real impor 
tence of the discovery is commensur- 
ate with the popular attention which 
is devoted to it. 

The observed facts are easy enough 
to understand. At the time 
of the eclipse, the sun 
stood in a region of the 
heavens which is rich in 


bright stars -- the Hvades, 
the well known cluster near 


the bright star, Aldebaran. 
When the sun's disk was ob- 
scured by the moon, these 
stars became visible, and 
could be photographed - the 
duration of totality being 
long enough to permit of 
several successive expos= 
ures. On the plates so ob- 
tained, the apparent posi- 
tions of the stars could be 
accurately measured, and 
compared with those on oth- 

er plates of the same re= 
gions taken when the stars 
were visible at night, re- 
mote from the sun. The com 
parison showed beyond ques- 
tion that those stars whose 
images fell near the occult 

ed sun were apparently shift 
ted in position, in compar- 
ison with the remoter stars 

in the field, which served 

as standards of reference = 
the shift being, in all cases, 
from the sun's centere 

This taking and measuring of photo- 
graphs of the stars is an everyday 
matter in observatories and the pre- 
cautions necessary to insure accura-= 
cy are well knavm. The astronomers 
Who are responsible for the present 
investigation -- Prof, Eddington of 
Cambridge and Dr.Crommelin of Green~ 
wich Observatory -- are thoroughly 
familiar with work of this sort, and 
have undoubtedly taken evcry precau- 
tion to insure accuracy. Their con- 
clusion that the shift of the star 


away 


image actually occurs is accordingly 
unchallengeeble. 


EINSTEIN'S THEORY OF RELATIVITY 


What this discovery means is, obvi- 
ously, that rays of light which pass 
near the sun are deflected towards 
it -- so that looking back along the 
deflected ray toward the star, the 
latter appears to be shifted away 
from the sun. Crudely put, it is e- 
vident that the sun, and presumably 
any other large body, attracts pass- 
ing wavesof light and deviates their 
paths. The deviation is small, only 
1g seconds of arc for a ray which 
but it 
as the deflection 


has passed close to the sun; 
is twice as great 


At 91% o'clock: December 30. 
NIGHT SKY: DECEMBER AND JANUARY 


which would br produced according to 
the familiar theory by the sun's at- 
traction on the motion of a material 
particle moving past it with the ve- 
locity of light. 

The most remarkable feature of the 
situation is that this deflection, 
both in direction and amount, had 
been predicted theoretically by Ein- 
stein, a physicist of Swiss birth, 
resident in Germany, who has long 
been recognized by students of math- 
ematical physics to be worthy of the 
high place which will doubtless now 
be his by acclamation. 








His theoretical discussions are far 
too complicated t speak of here: in- 
deed, the mathematicel developments 
are of so unfamiliar a nature, that 
very few living men are competent to 
analyze them critically. But it may 
be possible to give some idea of the 
nature of the concepts which led to 
the development of his theory. 


WHAT IT ALI] MEANS 


The theory of Relativity, which has 
excited the lively interest of phy 
sicists for some years past, and now 
appeers tobe firmly founded in fact, 
is based on the hypothesis that Na~ 
ture is so constituted that it is im 
possible, by any physicel experiment, 
to distinguish whethera gi- 
ven "system," including the 
observers, their instru- 
ments, and everything they 
can detect and observe, is 
at rest in spacej;or whether 
all parts of it are moving 
in the same direction and 
at the same rate, In both 
cases, the relative motions 
of the various parts of the 
system will be the same;and 
if the theory is true, only 
these can be the objects of 
physicel investiration. 

Einstein, starting with 
this hypothesis, considered 
a further question, which 
may be illustrated as fol- 
lows. Assume an observer, 
who, with all his instrvu- 
ments, is enclosed within a 
large, perfectly tight box, 


inside which he can live 
and work indefinitely. Now 
imagines, first, that the 


ock: Jan. 7. box and its contents are at 


o'clock: Jan. 14. a2 . 
clock: Jan. 22. rest in space (except in so 
far as he, in his experi- 

ments, sets various con- 

tained objects in relative 

motion }. Second, suppose that the 


box and everything inside it are all 
falling freely in a uniform gravita- 
tional field (as bodies do near” 'he 
earth's surface). Since the box and 
its contents are all falling at the 
same rate, the observer will not 
feel the pull of gravity, not can he 
detect its existence by any experi-~ 
ment involving the motions of mater- 
ial bodies, But, according to the 
theory of light which was accepted 

until recently, the presence of the 
gravitational forces will not affect 

(Continued on page 540) 
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Inventions New an 
A Department Devoted to Pioneer Work 











ILE TELEPHONING 


times when one or two ex= 
i come in very handy, 

as when telephoning 
t down facts and fie 


tra nanas wou 
rione so mucr 


+ tno + 
a Uryiry \ 
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ures. Numerous devices have been de-~- 
veloped to free both hands while tel- 
ephoninh, and one of the latest ap- 
pears in the accompanying illustra- 
tion. It consists of an adjustable 
arm for holding ‘*he receiver to the 
ear in the manner depicted. The re- 
ceiver is left permenantly in the 


clamp, so as to be ready for instant 
When the telephone is not in 
arm is turned away and back 


from the user, which act pulls down 
the receiver hook. 
HOUSEHOLD CRANKING TO SAVE COAL 
IT of Germany comes the interest 


ing coale-saving device shown in the 
accompanying illustration. This de- 
velopment, which has been worked out 
by Dr. Begas of Berlin, is intended 


for the economical housewife who is 
anxious to make ner coal supply de- 
iver the last bit of heat which it 


contains. The ashes from the kitchen 
range are placed in this sifter, and 
the dewice is cranked after the man- 


ner of an ice-cream freezer. The ask 
es are reduced to small pieces and 
fall dowm through the screening and 


into the lower holder, while pieces 
of good coal are retained in the up- 
per compartment, ready for use. As 


the device is practically air-tight, 


no ashes or dust can escape from it 


— 








copy rian leternetiona! “Yum Gervice 

A FEW MINUTES’ CRANKING SALVAGES 

GOOD COAL FROM THE KITCHEN-ANGE 
ASHES 
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4 MECHANICAL HAND THAT FREES 
A REAL HAND WHILE 'PHONING 

















TRICK KITE WHICH LOOPS THE LOOP 
AND PERFORMS ALL THE WELL-KNOWN 
AERTAL STUNTS 


to effect an unwelcome decoration of 
the most immaculate kitchen, 


BULLET=-PROOF GLASS 


THERE was recently conducted in 
New York City a most interesting ex- 
periment with what is said to be a 
bullet-proof glass. A sheet of this 
glass was subjected to the fire of a 
045 caliber automatic pistol at a 
distance of 12 feet, with the result 
shown in the accompanying illustra- 
tion, Although the glass was shat- 
tered it stayed in place and resist- 
ed the penetrating force of the pro- 
jectile,. The exect nature of the ma- 
terial cannot be divulged at present 
for obvious reasons. 

Great adwances have been made in 
so-called unbreakable glass,the con- 
struction of which is in the form of 
a three-ply sheet of glass and cee 
luloid, the latter being the middle 
member. Since it is cemented into a 
solid pane, the glass may shatter in 


the manner shown in our illustration 
but it cannot leave the noneshat or- 


able celluloid to which it is firmly 


November 29, 19]y 











cemented. 
tensively employed for eye-protect. 
ing goggles, airplane windows, wind. 


Glass of this kind is ex. 


shields, and other similar uses re. 
quiring non-breakable glass. It is 
probable that the present bullet-re. 
sisting gless is another step in the 
development of such glass, as well 
as a possible extension of the useg 
to which it may ultimately be possi. 
ble to turn this interesting and 
veluable material. 


A KITE THAT LOOPS THE LOOP 


AFTER all, kite flying does become 
monotonous sport in due course. When 
the kite once leaves the ground and 
spars alost there is very little ex. 
citement to hold the interest of the 
kite flyer. 

With these facts in mind, a skilled 
mechanic in the employ of one of the 
leading British aircraft companies 
has worked out a kite which performs 
all kinds of aerial stunts. The kite 
loops the loop, nose dives, side and 
tail slides, and dows all the other 
stunts usually performed by the mst 
experienced airman. The long tail 
used in conjunction with the kite,as 
well as the peculiar shape of the 
kite proper, serves to make it per- 
form in the manner outlined. 
Several attractive offers have al- 
ready been made to the inventor for 
the use of his patents, but he in- 
sists that only disabled men be en- 
ployed in the manufacture of these 
kites. 

















Copyright International. 
BULLET=PROOF GLASS AFTER 
RESISTING ,45-CALIBER BULLET 
AT 12 FEET 
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~ ~ A New World Fairy Tale « 


HE story begins in a little Old World village 

with an apprentice lad listening to tales told by 

his elders, in the long evenings after work. As 
they talked, he learned of a world outside his village, 
and there came a sudden, half-fearful resolution to 
break the fetters of his narrow life, and try his fortune 
in a land of shining opportunity. And so the lad 
set forth, in his nineteenth year. 


‘ » » 


Forty-nine days crossing the stormy Atlantic in a 
sailing vessel; berths of rough boards; food cooked 
by the passengers themselves—thus in 1849 Jacob 
Bausch came to America— 
the land of his dreams. Fol- 
lowed disillusionment, al- 
most complete. An epidemic 
of cholera in Buffalo; no 
work to be had; a bare exist- 
ence as cook’s helper and 
porter in a hotel; then a 
wood-turner in Rochester, 
at a dollar a day. And then 
@ venture in his chosen field, 
the optical business—and Mr. J.J, Ranach 
utter, disastrous failure and ee 

a return to wood turning; and even an accident 
which threatened his livelihood. And the vision grew 
dim at times—but still it lived; and again an optical 
business was attempted, this time in his own house. 





Henry Lomb joined him, and every hour was busy 
—yet when Henry Lomb enlisted for the Civil War, 
their debts just equalled their resources. And this 
was the net of eight years’ work. 

» ® 


But then, slowly, almost imperceptibly, the tide 
turned. Under the spur of their constant striving 
for broader knowledge and higher standards, the 
partners and their sons built up a unique and lasting 
tradition of science and craftsmanship. Mr. Bausch 
designed and built the first power lens-grinding 
machine in America; and gradually other machines 
and processes were developed, scientific studies under- 
taken, and new products 
added to the already well- 
known eyeglass and specta- 
cle lenses. It took many 
more years of patient, con- 
structive effort, but success 
came at last. Exceeding all 
dreams of the pioneer, the 
great Bausch & Lomb fac- 
tory stands as visible evi- 
dence of this success. 

The best measure is found 
in the real respect accorded 


Mr. Henry Lomb 
al 2% years vf age 


Bausch & Lomb products, wherever science carries on 
its researches, and wherever imperfect or suffering 
eyes need aid. The vision of the founders still lives 
to guide us into pathways of ever broader usefulness. 


BAUSCH & LOMB OPTICAL COMPANY » ROCHESTER, N. Y. 


Makers of Eyeglass wud Spectacle Lenses, Photographic Lenses, Microscopes, Balopticons, Binoculars and Engineering and other Optical Instrumente 


New York Chicago San Francisco Washington London 





‘| SHERE are re Monarch lathes built and sold 


103 Oak St. 








THE 


ire produced by any other manu- 

gh grade lathes. 
roduction enabling quantity purchase 
use of the highest grade materials 
considerably lowered cost and the ulti- 
nished product at a price much 
istomarily asked tor a product of 


( ers of Monarch lathes reads like a blue 

»%k of American Manutacturers. These most discrim- 
HDuyers prove ita qu lity product. 

Monarch Lathes” in your 

er otf machine shop or tool room 


The Monarch Machine Tool Co. 
Sidney, Ohio 



















Automobile Welding 


with the 


Oxy-Acetylene Flame 


By M. KEITH DUNHAM 


167 Pages Price $1.25 By mail $1.30 Fully Maustrated 


This is the only complete book on the “‘why”’ 
and “how” of Welding witn the Oxy-Acetylene 
Flame, and from its pages one can gain infor- 
mation so that he can weld anything that 


comes along. 

No man can afford to be without this concise book, 
as it first explains the apparatus to be used, and ther. 
covers in detail the actual welding of all automobile 
parts. The welding of aluminum, cast iron, steel, 


copper, brass and malleable iron are clearly explained, 
as well as the proper way to burn the carbon out of 
the combustion head of the motor. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


Woolworth Building 
223 Broadway New York 
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A SEVENTY-MILE HYDRODROM: 
(Continued from page 535) 


taining speed on the water. The submerged planes of the 
HD-4 are cambered and inclined in accordance with the 
results of countless experiments, to take advantage of 


| the lifting possibilities of both surfaces, 


At present, the hydrofoil surfaces are supporting ap~ 


| proximately 2,000 pounds per square foot, at 60 statute 


miles perhour. Mr. Baldwin says that with the main 


| set of hydrofoils at 13° and the rudder horizontal the 


machine rides on roughly 40 square feet of surface at 
20 miles per hour -- a load of 275 pounds per square 
foot. At 40 miles per hour about 10 square feet of sur. 
face carry the load under a strain of 1100 pounds per 
square foot; at 60 miles the entire machine rides on a 
surface of about 4 square feet, giving 2470 pounds per 
square foot of hydrofoil immersed. Whether it would be 
possible to improve on this showing is pure speculation 

The body of the machine is a torpedo-shaled hull, 60 
feet in length, with two outrigger hulls or pontoons, 
each 16 feet in length and connected with the main hull 
by a deck, This deck serves also to support the motors, 
on either side the main hull abreast the cockpit. The 
deck has to work its passage, for it is in the form of 
an aerofoil with a flat under surface and cambered top, 
presenting a useful area of 203 square feet. 

The planes or hydrofoils upon which the machine de- 
pends for support when under way are arranged in three 
sets to give a three-point support like that of an ice- 
boat. This obviates the twisting effect always present 
in a structure supported at four points. To be sure, 
there is a fourth set of hydrofoils at the bow, but 
this preventer set, as it is called, is merely to keep 
the bow from diving. It assists also in lifting the 
hull out of the water when getting under way, but is 
entirely clear of the water when the boat is at speed. 

Steering is accomplished by pivoting the stern set of 


(Contanued on page 544) 
THE HEAVENS IN DECEMBER 
(Continued from page 537) 


the motion of the light waves at all. If this is true, 





it ought to be possible, by suitably designed optical 
experiments, to detect the motion of the box and its 
contents in the second case. This would be trues, even 
if the older theory of relativity were accepted, since 
the box with everything in it are not moving uniformly, 
but at an ever accelerating rate. 

| On the other hand it may be that the general principle 
lof relativity applies even here, and that no experiment 
‘could detect anything beyond the relative motions of 
‘the contents of the box (including the waves of light). 
‘Einstein started with this latter assumption -- which 
necessarily involved the belief that the mtion of 
light is in some way affected by the presence of a gra- 
‘vitational field of force. Following out the conse- 
iquences through the intricate analysis aforesaid, he 
reached the conclusion regarding the deflection of rays 
lof light passing near the sun, which has just been so 
brilliantly confirmed by observation. 

| Two othernatural phenomena (and only these two, as 
far as yet is kmowm) should also be necossarily differ- 
ent according to the Einstein theory and the older onée 
Firstly, the elliptical orbit of a planet should not be 
quite fixed in space, but its perihelion should slowly 
advance, by an amount which can be definitely calculat- 
ed. If there are other planets attracting this one, 
the perturbations due to their influonce mst of course 
ibe added, Wow the perihelion or Mercury, after correc- 
tion has been made foe the effects of the attraction of 








(Continued on page 542) 
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He felt the need of Better Buying 
“The Fairbanks Company 


O. K.” solved his problem 


"THE Purchasing Agent bought, 
in the usual way, machine tools 
from one concern — power trans- 
mission from a second—supplies 
froma third— valves from a fourth, 
and so on. 

Production was slowed up fre- 
quently because his equipment and 
supplies were delivered late. 

The need of a better buying 
system was apparent. 

Then he discovered The 
Fairbanks Company. He found 
that rightin his own town he could 
buy from a Fairbanks Branch 
House a// that he needed in me- 
chanical equipment and supplies. 

But more. All of this’ mer- 
chandise came to him warranted 
as to quality by ‘‘The Fairbanks 
Company O. K.”’ 


Today he sends a full list of all 
his wants to that branch. He has 
found his better buying system. 
And he is typical of a large and 
growing group of executives who 
have solved the same problem in 
the same way. 


HE success of The _ Fairbanks 

Company in marketing mechanical 
products in all parts of the worid is due 
not to our organization alone, but to 
the fact that we market only goods of 
highest quality. 

There are 22 Fairbanks Branch 
Houses in the United States--1 in Cuba 
and 4 in Europe. Each house is stocked 
with all the Fairbanks lines. 


Why not get in touch with the near- 
est house today? 


THE FAIRBANKS COMPANY 


Administrative Offices: New YORK 


FAI RBANKS 







Look always 
for this mark 


Branch Houses 


Albany New York 
Baltimore Paterson 
Birmingham Philadelphia 
Boston Pittsburgh 
Bridgeport Providence 
Buffalo Rochester 
Chicago Scranton 
Detroit St. Louis 
Martford Syracuse 
Newark Utica 
New Orleans Washington 
Havana, Cuba London, England 
Birmingham, England 
Glascow, Scotland Paris, France 
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MACHINE TOOLS 


_ TRUCKS & WHEELBARROWS 


MILL, MINE & RALLWAY SUPPLIES : SCALES 


ENGINES & PUMPS 





VALVES ‘ POWER TRANSMISSION “C , 4 
AUTOMOBILE AND SERVICE STATION EQUIPMENT 








To ‘your heart's desire 


| WINTON 








| JS it beauty you seek? And delightfully 
| restful riding? Would you be fond of 
| a car sturdily free from ailments, and no | 
| friend of repair shops? Do road-steadiness 
| and easy steering appeal to you? And 
would you not find a thrill of enjoyment in | 
| power so flexible and mighty that with 
| equal ease it can creep thru traffic, reach 
| racing speed with top up in twenty seconds, 
and, from a standing start, pass everything 
but aeroplanes up mountain grades ? 


if these are your motor car ideals, you Mwill find 
them to your heart's content in the newest 
Winton Six, a welcome, amiable, gratifying car, 
so unusual in character that it stands out dis- 
tinctly as the surprise car of 1919. 


May we send you literature? 


THE WINTON COMPANY 


lose BEREA ROAD. CLEVELAND, 0., U.8. 4. 
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Woolworth Building 


~ Are You Going After 
Foreign Trade? 


If so are you sure that your inventions and trade- 
' marks actually belong to you in foreign markets? 

Unless you avail yourself of the right to acquire 
‘foreign patents and trade-mark registrations, 

you may find that another has preceded you 

and has actually appropriated your inventions 

and trade-marks and obtained legal ownership 

thereof, whereby he can bar your goods from for- 

eign markets. Such a proceeding is permissible 

under the laws of many foreign countries. 

Many have lost their markets in certain foreign 

countries by over!ooking this fact. 

Many of our clien.s are preparing to extend their 

business by seeking patent and trade-mark pro- 

tection in foreign countries. 

We should be glad to have you avail yourself of 

our services. 

Foreign Patent and Trade-mark Department 





MUNN & CO. 


New York City | 























THE HEAVENS IN DECEMBER 
(Continued from page 540) 


the other planets, is actually moving forward in a man- 
ner not explicable by the classical theory, and to an 
extent about fifty times as great as the probable error 
of the observations. Now this "inexplicable" advance 
is found to take place at exactly the rate which hag 
been predicted by Einstein's theory. 

Secondly, his theory predicts that all the lines in 
the solar spectrum should be very slightly shifted to. 
wards the red, in comparison with the lines of the 

_same elements, produced in terrestrial laboratories, 

This effect has been looked for, notably by De St, 

John at Mount Wilson, and has not been founds. There 

are, however, so many other things that may shift the 

lines in the sun's spectrum -- pressure, currents in 
the sun's atmosphere, etc. - that this unfavorable evi- 
dence is not so strong as the positive and very favora- 
| ble evidence of the two phenomena previously discussed, 

At the present time, therefore, Einstein's theory ap- 

_pears to be very probable, if not altogether proved, 

|Much is being said about the radical changes in our 
conceptions which will follow; but it is easy to exag- 
gerate the significance of such remarks, 

The central fact which has been proved <= and which is 
of great interest and importance -- is that the natural 
phenomena involving gravitation and inertia (such as 

_the motions of the planets) and the phenomena involving 
electricity and magnetism (including the motion of 
light) are not independent of one another, but are 
intimately related, so that both sets of phenomena 
should be regarded as parts of one vast system, embrac- 
ing all Nature. The relation of the two is, however, 
of such a character that it is perceptible only ina 
very few instances, and then only to refined observa- 
tions. 

The mathematical relations involved are most elegant- 
ly, and, to the trained matmematician, most simply 
expressed in terms of the non-Euclidean geometry, in 
which the properties of "parallel" lines are not those 
, assumed by Buclid; and of space of four or even five 
|dimensions, But these are only ways of expressing the 
|facts, and ways that are likely to appear simple only 
to the trained mathematician. The important physical 
fact is the relation between gravitation and electro- 
magnetism, as explained above. 


THE PLANETS - AND THE WEATHER PROPHET 


| As there is so mch news this month, and in view of 
the exigencies of publication, we will simply refer to 
| out map for the description of the visible constella- 
| tions, and proceed to speak of the planets, 
| Here we meet with an example of newspaper notoriety 
which is utterly without foundation or excuse - the 
| absurd publicity which has been given to the prognos- 
|tications of a "weather prophet” who predicts that, on 
| or about December 17th. there will be a huge sunspot, 
accompanied by terrific disturbances on the earth, The 
alleged reason is that, on this date, six plane’: will 
be in conjunction on one side of the sun, with Uranus 
| directly opposite! 

There would be no need to speak of such a thing at 
| all in these colums, if it were not that wide publici- 
|ty has been given the alarmist statement, so that many 

people have been disquieted. It is hardly necessary 
to say that there is not the slightest reason for such 
fancies. 

It is true that, about the middle of December, six of 
the planets will be in conjunction -- if we interpret 
this term very broadly,since they will be scattered ov- 
er an arc of longitude of 30°, or one-twelfth of the 
whole circumference. It is likewise true that Uranus 


| (Continued on page 543) 
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LEGAL NOTICE 
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PATENTS 


lf YOU HAVE AN INVENTION 

which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. dur Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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THE HEAVENS IN DECEMBER 

(Continued from page 542) 
is in a longitude opposite 
a point on this are which 
includes the other planets. 
But there is no reason at 
all to believe that this 
chance grouping of the pla- 
nets, which is rather of a 
curiosity but not otherwise 
notable, should have any in 
fluence in producing sun- 
spots. These it is now well | 
kmown are internal disturb- 
ances in the sun's atmos- 
phere; and the most careful 
investigation has failed to 
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contains Patent Office Notes. Decisions of 
interest to investors— and particulars of re- 
cently patented inventions. 


MUNN & CO., oP exiEnts 


625 F Street 
end WASHINGION, D.C. 
801 Tewer Badg., CHI 


UT TT UT HAA aL A 









LUNE 1 PT 


| 





Annual Subscription Rates 
Scientific American Fublications 
Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 
1876) one T ean as 5.00 
Postage prepaid in United States and poesersions, 
Mexico, Cuba and Panama 
Foreign Postage 
Scientific American $1.50 per year additional. 
Scientific American Supplement $1.00 per year ad- 
ditional 
Canadian Postage 
Scientific American 75c per year additional. 
Seientifie A b } 50c per year addi- 





Ls 


tional. 
The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. Nuvo 
less than four nor more than 12 lines accepted 
Count seven words to the line. All orders must be 
secompanied hy a remittance. 


FOR SALE 
PATENT rights on Window Screen Hinge. 
hold necessity wi 





WANTED 


THE exclusive manufacturing rights of some ma- 
device, or in the metal line—patented or 
G@herwise, by one of the most completely 
manufacturing plants In Indiana. Address: W. M. F.— 
P.0. Box No. 263, Bedford, Iudiana. 


BUSINESS OPPORTUNITIES 


SUBSTANTIAL Ma: ufacturing Corporation wants 
Capable men tw establish Lranch and manage salesmev. 
$90 to $1500 necessary. Will allow expenses to Balti 
more as explained. Address, Treasurer, 416 N. Howard 
St, Baltimore Md. 





H alse teeth, old and broken 
Mail to Cleveland Lematie. diamonds, watches 
Magneto points, old gold, silver, platinum, War Bonds 
and Stamps. Highest prices paid. Cash by return 
mail. Goods returned in 10 days if you're not satisfied 
Ohio Smelting & Refining Co., 234 Lennox Bidz., Cleveland, Ohio 











detect any evidence of pla- 
netary influence in their 
formation. Moreover, should 
/a@ sunspot however Jarge ap- 
/pear at this date, or at 
any other, there is the 
strongest reason, based on 
hundreds of previous cases, 
to believe that it will not 
have any effect at all on 
| the weather or other earth- 
|ly phenomena -- barring the 
‘aurora borealis, which can 
jhardly be describsd asa 


‘catastrophe. 
Mercury is in conjunction 


with the sun on the 2nd and 
after this is a morning 
star, being visible best a- 
bout the 2lst, when he is 
at elongation, and rises at 





5.50 A. M. 
Venus too is a morning | 
star, rising at 5.30 A. M. 


in the middle of the month; 
and so is Mars, which how- 
\ever rises still earlier at 
1A. M. Jupiter is well 
past quadrature and rises 
,at 9 P. M. in the middle o- 
‘the month. He is on the 
'western edge of Leo, while 
Saturn falls in the eastern 
part of the same constella- 
jtion, rising at 11.15 P. M. 
‘in the middle of the month, 

Uranus is an evening star, 
jsetting at 10.30 P. M. on 
ithe lst, and nearly two 
‘hours earlier at the end of 
‘the month. Neptune is in 
\Cancer and comes to the me- 
'ridian about 3 A. M. 
| It will be noticed that 








SQUTH BEND LATHES 
For the Machine 
and Repair Shop 

LOW IN PRICE 


1B in. to 24 im. owing 
Straight or Gap Beds 


Semi for free catalog giv- 
ing prices on entire line 


South Bend Lathe Works 
421 Madison St., 
Seuth end, Ind. 




















| 
ithough six of the planets | 
are nearly in conjunction | 
with one another, as seen | 
from the sun, about Decem- 
iber 15th, the earth is so 
far out of the line near 
which they lie that, as 
viewed by us, they_stretch 








Tke Modern Gasoline Automobile 
By Victor Page, M EL Price $3.% Postpaid 
This Book is the latest and most complete 


Weati@e on the gasoline automobile; embracing its | 


+ Operation, mainter.ance and repair. 


MUNN & CO. Inc. 
B3Breadway Woolworth Bldg New York 


‘over more than 100° of the 
ecliptic. 

| The moon is fullat 5 A. M! 
(Continued on page 545) 
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Better Buildings 
for Less Cost 


We introduced Lupton Counterbalanced 
Sash and Pond Continuous Sash—the pio- 
neers of their types in rolled steel sash—-to 
give better natural ventilation than had for- 
meily been possible. 


Since then we have found it possible by their 
use not only to improve ventilation in exist- 
ing types of buildings, but to develop new 
types for novel results. 


By designing to encourage the natural air 
movements, multi-story buildings may be 
made wider, hence of lower average cost; and 
single-story buildings may be made of any 
width and length, perfectly lighted and ven- 
tilated throughout, at less than the cost 
of detached buildings of inferior type. 

Such results have not hitherto been thought poss ble. 
They are duc to the use of sash int: lligently planned to 
encourege air movement, in buildings mtelligently 
planned to get the most from th: sash. 


Booklets, “Air, Light and Efficiency” and “Air and 
Light in Foundries and Forge Shops,” tell more about 
the service we give users of Lupton Products. 


DAVID LUPTON’S SONS COMPANY /} 
Clearfield and Meikel Streets Philadelphia, Pa. 


Specialists in daylighting and ventilat- 
ing equipment for maximum production. 


Chicago New York Cleveland Boston 
Detroit Washington Pittsburgh 


B. F. Goodrich Co , Akron, 
Oa. Osborn Enxineer- 
ing Ceo. Engineers Pond 
Continuous Sash used in 
roof and over Lupton 
Counterbalanced Sash in 
walls of top floor. 


Canadian Mana/acturers: 
The A. B. Ormsby Co., Ltd., Toronto 








tho Sash. 














Yamphiet ou request. 


| SOLVINE MFG. CO. “ 
For Gunsmiths, Tool Makers, Ex- |: 
perimental & Repair Work, etc. 


WilhGul sererve, le 
prevent pitting and scale formation | 
Money beck guarantee | 





remove bviler scale 


Jersey City, N. J. 








ty and minimum cost 


insure maximum safe 
in sateguardirg electrical! circuits agamet 
the fire and accident hazards of overloads 
. and short circvits. An inexpensive “Drop 
From 9-in. to 18-in. Out” Renewal Link seowree a blown E - 
omy wse to its orgmal effic ncy 4 
swing. Arranged for i] va tte is a pioneer renewable fuse. As 
Steam or Foot Power, compared with the vse of one-time fuses, it 
cots anneal fuse maintenance costs approa- 


Velocipede or Stand- 
up Treadle. 


imately 80 per cent 


ECONOMY FUSE & MFG. CO 


oe. Biwsie and Orieans Sis. CHICAGO, UB. A 
W. F. & J. Barnes ¢ Bole manufactarers of ‘ARK LISS tne Now-Re 
Established 1872. @ewable Fuse with the 100% Ua: antece Indiester 
Economy Fuses are also made m (anada a! Moutreal 
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1999 Ruby Street 
Rockford, IIL 
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| Why Use 

l mM if 

| 

| akeshifts ? 
| Wii waste time and energy with make- 
1H] hift de s tor bering operations when 
i] \grippa” Adjustable Boring-Tool 
1 ost tte convenience and.  efticiency de 
i eloned ¢ the zth power 


VIC 


ommodates a wide range of 


ii Bars, the height of which is readily adjusted; 
turn of the Knurled Ring raises or lowers 
e base on which they rest rhe whole de 
intly and rigidly locked by tighten- 

e set Screw 
zes for to 244" diameter Bars—fur- 


nished with or without Kars 


| 
| 
| 
| J. H. WILLIAMS @ CO. 








“The Drop-Forging People’’ 


28 S. Clinton St 28 Vulcan St. 28 Richards St 
hicago, Ill Buffalo, N.¥ srooklyn, N.Y. 
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The Modern Gas Tractor 


By MAJOR VICTOR W. PAGE, MLE. 


Author of “ The Modern Gasoline Automobile,” Etc. 


504 Pages (5x74) Handsome Cloth Binding 228 Illustrations 
Three Folding Plates 


Price $2.50 By Mail $2.65 


A complete treatise describing all types and sizes 


wales a aad of gasoline, kerosene, and oil tractors. Considers 
design and construction a gives complete 
SF THE MODERN instructions for care, operation and repair, outlines 
GAS TRACTOR Mae all practical applications on the road and in the 
field. The best and latest work on farm tractors 

 uaaiccibace > and tractor power plants. 


“4QHIS work is written by a recognized author- 

ity on self-propelled vehicles and internal 
combustion motors. Everything is explained 

so simply that anyone of average intelligence may 
obtain a comprehensive knowledge of gas tractor 
operation, maintenance and repair. Tells how they 
are constructed and explains fully the reasons for 





varying designs. Contains special chapters on driv- 
ing the tractor on field om road, what to expect from tractors in various 
kinds of work, cost of operation and money-making hints on repairs. It 
describes all ignition systems, all kinds of gasoline and kerosene vaporizers 


and carburetors, latest forms of power plants and installation, clutches, 
oy changing and reversing gears and oi treme parts and their functions. 
ells how to tell brake horse power from drawbar or horse equivalent power, 
how to make adjustments to power plants, change speed gearing and other 
parts. Describes tools for tractor repair and gives plans for tractor sheds 
so they can be used in winter for stationary power or workshops where all 
repairs may be made. Outlines control systems of leading t and shows 
simple hitches for working various implements in combination. Describes 
fully tractors for small farms and orchards as well as types of the largest ca- 
pacity. All illustrations are plainly marked with all important parts indi- 
cated so they may be easily identified. Drawings are simple but in correct 
proportion. Every illustration has been specially made for this book. 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 
233 Broadway, New York 
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A SEVENTY=-MILE HYDRODROME 

(Continued from page 540) 
hydrofoils about a vertical axis, the struts offer 
Pmilins poe rudder surface -- just as the struts of the 
forward set seem to offer sufficient lateral resistange 
|to prevent skidding when turning at high speed. 
| The planes of all three hydrofoil sets are arranged 
like the shutter of a Venetian blind, except that they 
have a slight inclination from the horizontal. It wag 
found in the early experiments, that when they were ar. 
| ranged paraliel to the surface of the water, a noticeg. 
| ble irregularity occurred on running in choppy water op 
| changing speed, due to the effect of the entire plane's 
entering or leaving the water at once. So the lower 
end of one plene is set about on a level with the upper 
end of the next below it; and the reefing process when 
changing speed, or when entering or leaving a wave,be- 
comes smooth and continuous. 
The proper angle of incidence for the hydrofoils was a 
| problem decided only after a long series of experiments 
|It was found that 19° was the most efficient angle for 
the forward set, while for the tail set no angle of ine 
'cidence is needed. For the forward hydrofoils an effi- 
ciency of 8 is obtained: that is, the lift obtainedis 
eight times as great as the drift. This is good when 
| compared with hydroplane practice, in which, I believe 
the best results are about 6. The high ratio of lift is 
strikingly evident when under way; for there is never 
any noticeable retarding effect when running in waves 
of moderate size, The machine travels with a slight 


undulation comparable to that of & Fullgen car 
The HD-4 criginally was powered with 2 Renault motors 


developing in the neighborhood of 250 H. P. with which 

a speed of 53.7 miles an hour was obtained. The pres- 
ent motors are a pair of Liberties of the low-compres 
sion type, developing 550 H. P. apiece. With these at 
1500 R. P. M. a speed of 60 knots has been obtained. 

It takes ea thrust of about a ton and a speed of about 
20 ntiles an hour to get the hull clear of the water, be 
yond which point the thrust required drops to 1,500 
pounds, rising again very slowly, due principally to 
the resistence of the air and the reefing of the sup- 
porting surfaces. Water resistance drops from 1900 
pounds at 15 miles an hour to 1300 at 34 miles an hour, 
remaining practically aonstant after this. 

The main hydrofoils, on which more than two-thirds the 
weight of the machine is carried, are placed 15 feet 
from the bow, and are attached to a heavy steel tube 5 
inches in diameter, which runs transversely through the 
main and outrigger hulls. Their dihedral angle serves 
to secure continuity of reefing, and also stability of 
the machine. When I mustered courage enough to make @ 
sharp turn at something like 60 knots, I was surprised 
at the total absence of heeling or skidding. When for 
any reason one side of the machine is depressed, the 
reserve hydrofoils on that side are brovght into play; 
the faster the speed, the greater the righting effete 

The HD-4 was designed to carry heavy loads at 
speed, Her advantages overa flying machine are conpact= 
ness, ease of operation, sbility to reef, and comparte 
tive safety. These points are obvious, with the poséh 
vle exception of the last. Flying is a dull business 
compared with skimming over the surface of the water # 
60 knots, and the degree of safety is not altogether » 
vious the first time one meets the latter sensations 

There is no reason why a craft of this type could not 
be built in much larger size. A machine, say, 150 feet 
in length might be buiit of steel throughout, and would 
be of tremendous value to the Navy for carrying torpeé 
oes and the like. Structural problems decrease as 
size gbes upe The limiting factor is the power P. 
but even now larger units of the Liberty type are wer 

















construction. 
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DURAND 


STEEL RACKS 





os time saved by efh- 
cient arrangement of 
stock and anion service 
will in due course pay the 
cost of an installation of 


Durand Steel Racks. 


The ease with which they 
can instantly be adjusted to 
form compartments of all 
sizes insures economy of 


space. 


Consult with us regarding your prob- 

in connection with Durand 
Steel Racks or Lockers. Catalogue 
of either on application. 


DURAND STEEL LOCKER CO. 
1574 Ft. Dearborn Bk. Bldg. 974 Vanderbilt Bidg. 
Chicago New York 
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SAVE 1/2 


Your “Gas” 
and ALL 
Your Trouble 


Evidence!—‘‘I showed 
32.3 miles on Maxwell 
demonstration with 
U. & J. Carburetor— 
3244 miles per gallon 
with Ford.”’ 


M. E. Scott, Berry, Ia. 


U. & J. CARBURETOR 


ies Mileage — Guaranteed to 
ah car in Zero weathe:—No Priming. 
tirely NEW principle—not a moving 
oeble. Has the Pep and Power. 
r ~ yn delighted users. Now ready for 
ord, Dodge, Maxwell and Overland. 


15-DAY FREE TRIAL 

Money-back Guarantee 

TRALERS—Service Stations, Salesmen: 

stalles = hey on demonstration—in- 
1 

cone terior minutes — some good 


U. & 3. FORD TIMER will 
long as the car. Price ies 








U. & J, 
J. CARBURETOR CO. 


507 W. Jackson Bivd., CHICAGO 
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THE HEAVENS IN DECEMBER 
(Continued from page 543) 
on the 7th, in her last 
quarter at 1 A. M, on the 
14th, new at 6 A. M, on the 
22nd, and full at midnight 
on the 29th. She is neare 
est us on the 7th, and far- 


thest away on the 20th. 
During the month, she is in 
conjunction with Neptune 
and Jupiter on the llth, 


Saturn on the 13th, Mars on 
the 15th, Venuson the 18th, 
Mercury on the 20th, and U- 
ranus on the 27th. The con- 
junction with Mercury is 
fairly close. 

COMETS 

Two more comets have been 
discovered since the last 
of these articles was writ- 
tens one by Sasaki at Kyo- 
to on October 25th, and the 
other by Schaumasse, in 
France, on October 29the 
The former was near the 
star Psi Capricorni at the 
time of discovery, but on 
November 9th =-- the only 
other observation at hand 
so far, it was in 22°27 R. 
A., and 13°23' south decli- 
nation - having moved east-e 
ward and nearly parallel to 
the eclitpic, fully 25° in 
the fifteen days. This in- 
dicetes that it mst be 
feirly near us, and that 
the inclination of its orb- 
it plane is probably small; 
but beyond this nothing can 
be said about its orbit. It 
is west of the sun and mov- 
ing away from it, so that 
it should be easily observ- 
able in the evening sky, 
crossing the meridian after 


dark, It is visible ina 
small telescope, but not 


with the naked eye. 
Schaurasse's comet turns 
out to be a return of Fin- 
lay's comet, a well know 
visitor first observed in 
1886, and having the short 
period of 6 2/3 years. 
Metcelf's two comets are 
also still in sight. The i- 
dentity of the first with 
Brorsen's comet is now cor 
firmed. Certain Danish com. 
puters gave thought it tobe 
probable that its period is 
56 years, and that it has 
made two revolutions since 
1847; but Prof. Leuschner 
of the University of Cali- 
fornia at the meeting of 
the National Academy of Sct 
ences this week, presented 
very conclusive arguments 
in favor of the period of 


(Continued on page 546) 
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A pliable belt x 
ee i means maximum power = 


The Rusco Weave insures the permanent flexibility of 


RUSCO sELTIN 
¢.. Unaffected by water, oil or steam — hence thoroughly adapted 
oa to every factory condition. Put it to work in your plant. 


- THE RUSSELL MANUFACTURING CO. 


38 Factory Buildings 25,000 Shuttles 


P Established . eal 
“tt, 501 Russell Avenue, **%2'}"* Middletown, Conn. 4 |) 
New York Detroit a 
Western Distributor, John T. Rowntree, Inc., Los Angeles, Cal. 
San Francisco Salt Lake City, Denver 


Southwestern Distributor, 
Campbell, Wood and Co. Dallas, Texas. 
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Home Office and Factories 


Chicago Atlanta 


Seattle 
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“THE SHOE THAT HOLDS ITS GU 
S520 SGOLO SFLO $G0O $900 & 3490 

You can save money by wear- 

ing W.L. Douglas shoes,the best 
known shoes inthe world. Sold 
by 106W.L.Douglasownstores 
and over 9000 shoe dealers. 
W. L. Douglas name and the 
retail price stamped on the bot- 
tom tees the best shoes 
in style,comfortand service that 
can be produced for the price. 


The stamped price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid for them. The prices are the same 
everywhere — they cost no morein San Fran- | 
cisco than they do in New York. : 


W. L. Douglas shoes are sold through our own 
stores direct to the wearer at one profit. All 
middiemen’s and manufacturi profits are eliminated. By 
this method of marketing our shoes, W. L. Douglas gives the 
weerer shoes at the lowes: possible cost, 

W. L. Douglas $7.00 and $8.00 shoes are absolutely the best 
shoe values for the money in this country. They aretheleaders 
everywhere. W. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the market affords, 
with a style endorsed by the leaders of America’s fashion 
centers; they combine quality, style and comfort equal to 
other makes selling at higher prices. 


W.L.Douglas shoes are made by the highest paid, skilled shoe- 
makers, under the direction and supervision of experienced 
men, all working with an honest det ination to make the 
best shoes for the price that money can buy. 
CAUTION.—Insiet upon having W. L. Dougias shose 
with hie name and price stamped on the bottom. 


If W. L. Douglas shoes cannot be obtained in 
our vicinity, order direct from factory by mail, 
reel Post charges prepaid. Write for Dlus- 
trated Catalog showing how to order by mail. 


SACL LELE A ce LE LLL 
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Do You Own Your 
Inventions. ] rade-marks 


in the 
Foreign Countries? 


IME and money spent without limit to 

develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
ulous persons. Are you going to lose your 
rights to foreign trade? 


If yon are interested in Protecting your rights abroad address 


Foreign Patent and Trade-mark Department 


MUNN & CO. 


Woolworth Bullding New York City 
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THE HEAVENS IN DECEMBER 


(Continued from page 545) 


72 years. Metoalf's second comet appeers to have a 


smaller perihelion distance than indicated by the ear). 


“Al ier computations = about 100 million miles; but other. 
j| wise its orbit is mich as described last month. 


CONCRETE CONSTRUCTION ON THE MISSISSIPPI SANDS 
(Concluded from page 533) 


entire sand fill was being washed away, before the con. 
struction could begine Three nozzles, each having a wa. 
ter power of sixty pounds, were being handled by two ne. 
groes each; ami the engineer in charge estimated that 
1000 cubic yards were being washed away each day. ‘The 
terraced arrangement of the creosoted pine planks was 
exposed to view, driven in clusters of fifteen, twenty 
feet either way. Then these piles are cut off below 
low-water mark, which is 21 feet, Cairo datum. The un- 
treated pine pile, under these conditions, is virtually 
everlasting. It is used at New Orleans in all concrete 
construction that extends below the low-water mark, 

After they are cut off at the above-mentiored measure- 
ment, the 2l-cut-off," the piles are capped; ani then 
reinforced concrete columns are run upto the first sto. 
ry of the warehouse, at about five feet above highest 
water, or 41 feet Cairo datum. The first floor of the 
wharf supports a load of 600 pounds per square foot;the 
second floor holds 350 pounds per square foote 

Between the concrete columns forming the foundation of 
the wharfhouse may be seen, in the photographs,a series 
of X-braces also of concrete, which distribute the load 
evenlye This job, done in ten weeks, is ore of the at- 
tractive and unique features og the construction. the 
apron in front of the warehouse is made entirely of cre 
osoted blocks across which two railroad tracks run. It 
is supported by creeeoted pine piles, from 90 feet lom 
at the front edge to 75 feet at the rear. 

The pictures illustrating this article show the con- 
struction ef the wharfhouse, with parts of the construc 
tion of one of the crossings leading back from it to the 
warehouse proper. This crossing like all the other fin- 
ished pavements is thoroughly reinforced to prevent 
sinking, and finished with a hard flinty trap-rock that 
is brought at considerable expense from Texas. 

From the concrete cappings seen in the picture of the 
paved walk, concrete columns are run up to an overhead 
covering, which forms the floor of another rey or 
runways The lower runway is at the level of the first 
floor of the warehouse; the upper one at the secom sto- 
ry levele On these runways cotton is moved to ani fro 
by means of motor trucks and trailerse 

The pictures are interesting enough, but they can give 
no conception of the beauty that absorbed the attention 
of the writer on the spring afternoon when these scenes 
were going forward. The Mississippi was flowing lazily 
to the Gulf, highly burnished under the hot sun. Hun- 
dreds of negroes moved over the tops of the wooden struo 
tures which are to be seen in the photographs. A tiny 
object -- another negro -- stood on the very top of the 
curious concrete tower, ready to shoot the mixture dom 
wherever it was needed. And hundreds of these same wor- 
kers moved over the ground with little twowheeled carts 
full of stones and cement to be mixed. 

The sound of a crowd of negro workmen spread otself o- 
ver everything: that heavy, droning minoz note that al- 
ways accompanies their labor. The river shone copperyj 
the sun best down hotter; the land seemed very flat: it 
might have been and the Nile. Anda strangely per 
wading atmosphere of antiquity seemed suddenly to link 
up this ultra-modern project with the achievements of 




















those by-gone peoples, who also lived at the gateway of 


a great continent. 
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“Jason you must tame two brazen -footed, brazen-lu: nged bulls ht by Vulcan on, gone of the bt gy s teeth from which Cadmus raised a crop o armed men,” 


before you can win the Golden Fleece” quoth Ketes, oy tA - Colchis, to the in- vw Jason aided Medea, fair rubecroten if Metes “took t. dsthem and 
center of the Argonauts. er pa taming the fan must made their AG girength eubservien t to = will, harnessed them 
them toa plow and must plow the sawed anth Gels ent a Bore. ond at I. 8 WS by Homer un the Odyssey. 
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-Brute Strength 


—is the dominant characteristic of Clark Truck Axles— 
sufficient to move the heavy burdens of modern commerce— 
with a large factorof safety. Found only on better grade trucks. 


A disc for resiliency and accuracy—steel for strength—both 
are found in Clark Wheels for solid or pneumatic truck tires. 


CLARK EQUIPMENT COMPANY 


BUCHANAN MICHIGAN 


Write for special booklets 
om CLARK AXLES and 


_ EQUIPMENT y 


C LARK INEEMLSER ATX LES 















The New United States 
Solid Truck Tire 


The United States Tire Company announces a new solid 
truck tire made in regular, high profile and large single types. 


This tire embodies what is probably the most important 
advance in solid tire manufacture of recent years—an im- 
provement which minimizes the liability of separation 
between the tire itself and the steel base on which it is 
mounted. 
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The new process used in building the United States Solid 
Truck Tire forms a chemical union between the rubber and 
the steel base. 


This eliminates the necessity of relying entirely on the 
mechanical bond formed by the usual dovetail grooves that 
hold the rubber to its base. 


The new United States Solid Truck Tire possesses a degree 
of wear-resisting power that brings solid tire costs down to 
the minimum. 


It has proved so prcnounced a success that the unlimited 
mileage guarantee, so popular among buyers of other 
United States Tires, nas been extended to cover also the 
Solid Truck Tires. 


All United States Tires—passenger car and truck—are 
guaranteed to be free from imperfections in materials and 
workmanship, with no limitation of mileage. 


This guarantee is backed by the good faith of the United 
States Rubber Company—the oldest and largest rubber 
company in the world. 


United States Tire Company 


United States Tires 
are Good Tires 



























